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Abstract 


The unfed females of Culex pipiens pallens under various natural and artificial 
conditions of temperatures and photoperiods were examined for the gonoactivity of 
the females. It was indicated that the gonoactive females which emerged as adults 
in September can continue to feed on animales in nature till early winter without 
reducing gonoactivity much under shortening photoperiod and lowering temperature. 
It was also shown by labortory experiments that the effect of the photoperiod on 
the gonoactivity is weakened at high temperatures. 


Introduction 


Oda (1968) reported that the unfed 
females of Culex pipiens pallens which 
emerged as adults in September generally 
have middle-or large-sized follicles and 
are gonoactive, while most of females 
which emerged in October have small 
follicles and are gonoinactive. It was 
also implied that the gonoactive females 


having emerged in September will conti- 
nue feeding and egg-laying till winter, 
and day-length will play little a role as 
a controlling factor of gonoactivity at 
higth temperature. This experiment was 
attempted to make sure these implica- 


tions. 
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Material and method 


The unfed females of Culex pipiens 
pallens which had been bred from wild- 
caught old larvae or from the first instar 
larvae of the laboratory colony were 
examined for follicular development and 
feeding activity. The breeding of imma- 
ture stages were done with equally mixed 
powder of Ebios (brewer’s yeast) and 
mouse pellets and the followed adults 
were kept with 2% sugar solution, at the 
outdoor insectarium under natural air 


conditions and at the indoor insectaria 
with a constant temperature and alternate 
light and darkness. The females were 
exposed to a chicken for 17 hours from 
16:00 to 9:00 for the feeding activity and 
were dissected under a binocular stereo- 
scope for the development of follicles. 
The definition of the developmental 
stages of follicles in the unfed females of 
C. p. pallens is briefly given as follows 
after the previous paper (Oda, 1968). 


Stage Definition 


No—1 The follicles of newly emerged 
females are not apparent and 
included within a germarium. 

No-2 The first follicle becomes firstly 
recognizable by the constriction. 

N The first follicle has 8 undiffer- 
entiated cells and a completed 
epthelium. 

la One oocyte and seven nurse cells 
are differentiated, but the nucleus 
of the oocyte is not apparently 
seen. 


Ib The nucleus of oocyte is clearly 
visible. 

I—II A few yolk granules appear 
around the nucleus of the oocyte. 

Ila The yolk granules are sparsely 
or fairly deposited around the 
nucleus of oocyte. 

The follicles are tentatively classified 
as small, middle, and large ones respec- 
tively by the size of 5 or less, from 6 to 
8, and 9 or more in micrometer scale of 
which a unit is 9.725 x. 


Results obtained 


The old larvae were collected at natu- 
ral breeding places in Nagasaki area, 
from which some 300 females emerged 
on September 3, 1968 at outdoor insectar- 
ium. Ten days after the emergence the 
females, most of which had the middle- 
sized follicles of N-Ib in stage, were 
divided into two groups; females of the 
first group were allowed immediately to 


feed on a chicken under the outdoor 
conditions, and the second group were 
kept continuously there to observe the 
feeding activity in November. The 
results are given in Table 1. 

The females in the first group took the 
blood meal very actively in September, 
and the feeding of the females in the 
second group was also active in Novem- 
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Table 1. Feeding activity of the females of Culex pipiens pallens which emerged from 
the wild-caught old larvae on September 3, 1968 and thereafter kept under 
the outdoor conditios till November. 

| | 
o : | !  Feedi 
Group No.* Date of feeding : Mean Temp. (°C) SE SS e i | aie Kg 
I Sept. 13 24.7 230 216 : 93.9 
Nov. 6 17.0 65 1 1.5 
II Nov. 7 15.3 64 | 17 26.6 
Nov. 10 10.1 45 | 33 73.3 
Nov. 12 10.9 12 | 8 66.7 


* The females of Group I and II consisted of different individuals. and in Group II the 


Same individuals were exposed to a chicken repeatedly until blood feeding. 


ber, though the rate was sightly lower. 
Hayashi et al. (1965) reported that the 
parous rates of females attracted to ani- 
mals become higher in early winter. The 
author observed the same phenomenon in 
Nagasaki area, and also found that those 
females generally have middle- or large- 


sized follicles in spite of parity. From 


these facts and the results obtained in 
the present experiment, the gonoactive 


females which emerged as adults in 
September can continue to feed on ani- 
mals till early winter without reducing 
the gonoactivity much under the natural 
short day-length and low temperature. 


As for the relative importance of the 


Table 2. The feeding rate and the developmental states of the Ist follicles of Culex 
pipiens pallens females reared as adults from the Ist instar larvae and kept 
continuously thereafter under the combined conditions of various temperatures 
and photoperiods. 

7 | No. 22 with the Ist No.2? $ with Ist | 
Temp,|Photo- | Days = follicles of the follicles of the De E eeh 
period after l indicated size* | indicated stage ) ng 
(°C) (hrs: emer | dis- |- i : E ex- ; rate 
' min) gence sected4-5-6- 7-8-9 [10-11-)12-13-\No-2 N | Ia | Ib Ln Ila | posed fed : ee 
8:00| 7—20 47 |5 9 all5 8 2 : 2} 18| 41233) | 900 | 325 36.1 
oe | 10:00] 10 20 1 3/6 8 2 3, 4| 13 : 100 | 95| 95.0 
12:00} 7-10] 29 912 6 2 | | 4|10]15 | 100 63 | 63.0 
16:001 7—20] 40 42013 3 2 37 0 | 1 | 1000 315 | 31.5 

degt | ! 
8:00, 7 | 20 | alte 7 | 17| 3| oe 4) A? 
10:00; 7-10] 40 | 2/2117, 33 | 7, 122, 13, 10.7 
21 12:00, 7 | 3 517 i 2 13| 9 8 73| 16 21.9 

‘13:00; 7—10] 33 | 3) 6113] 8 1 2 30 0] 1| oi 6l 62.9 

| 16 : 00 12 24 | dr 2 24 | 155 | 154 | 99.4 

3:00| 7-20 45 Zahd 2 | a3; 0| 2] | 55| 0 on 

12:00 7-20) 47 | 3/2510 6 3 | SE AE 381 2 |53 

19 13:00 7—20 30 1 0/13/12! 3 1| 0] 29 116 | 55 | 47.4 

14:00 7-20) 39 3,10)22| A 3] 3133 73| 35 | 47,9 

(16:00) 7-20) 45 | | 1526 4 45 40| 16 | 40.0 


* The follicular size of a females is given as a mean length of 5 random samples. 


One unit : 9.725 np 
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photoperiod at various temperatures in 
influencing the gonoactivity of females, 
the feeding activity and the follicular 
development were examined with the 
unfed females which had been bred from 
the first instar larvae under the combined 
conditions of the temperatures of 19, 21 
and 25°C and the daily photoperiods 
ranging between 8 and 16 hours. The 
results are given in Table 2. 

It is seen from Table 2 that the gonoac- 
tivity, represented by the follicular size 


and stage and the feeding rate, tends to 


decrease with shortening photoperiod at 
every temperature. However, the rela- 
tive importance of the photoperiod to 
determine the gonoactivity is apparently 
different with temperatures. For exam- 
ple, in a photoperiod of 8 hours the 
feeding rate was 36.1% at 20°C, 4.3% 
at 21°C, and 0.0% at 19°C, and the 
follicular development showed the similar 
tendency. Thus, it can be said that the 
effect of the photoperiod on the gonoacti- 


vity is weakened at high temperatures. 


Acknowledgement 


The author is indebted to Prof. Y. 
Wada, Department of Medical Zoology, 
Nagasaki University School of Medicine, 


for many helpful suggestions and critisms 
during the course of this work and for 
aid in the preparation of the manuscript. 


References 


1) Hayashi, S., Kurihara, J. and Saito, K.: 
Studies on the age of mosquitoes IV. The 
seasonal fluctuation of age composition and 
density of field population of Culex pipiens 
pallens. Jap. J. Sanit. Zool. 16 (2) : 110—117, 


1965. Gn Japanese with English summary). 
2) Oda, T, : 


opment and overwintering of the house mos- 


Studies on the follicular devel- 


quito, Culex piptens pallens in Nagasaki area, 
Trop. Med. 10 (4) : 195—216, 1968. 


204 | Tsutomu ODA 


TAT=EAO'RM MEY e RORA CRET HR it MEDE 


ch A FA 


RT ASE SR See Æ: MIRA BED) 


Hi z 


BARE TROA O HRl ME EE, 724 =h ORRIN S ORME LIE 
ORRA ICO CBE LI. TORORO LP bror. 9 ACHETE Si}, BAROR 
RENEO! CRATER IR LC LT, MRE CRMABFS Lab, RANI, 20 


ARREST RA OMSL, EES ER 


